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Coupler for Cable Trough 

« 

Technical Field 

The present invention relates to a system for the management and 
routing of telecommunication cables, and, more particularly, to a coupler for joining 
two or more trough members. 

Background 

In the telecommunications industry, the use of optical fibers for signal 
transmissions is accelerating. With the increased utilization of optical fiber systems, 
10 optical fiber cable management requires industry attention. 

One area of optical fiber management that is necessary is the routing of 
optical fibers fi"om one piece of equipment to another. For example, in a 
telecommxmications facility, optical fiber cables may be routed between fiber 
distribution equipment and optical line terminating equipment. In buildings and other 
1 S structures that carry such equipment, the cable routing can take place in concealed 
ceiling areas or in any other manner to route cables &om one location to another. 

When routing optical fibers and other cables such as copper wires, it is 
desirable that a routing system will be readily modifiable and adaptable to changes in 
equipment needs. Accordingly, such routing systems include a plurality of components, 
20 such as trough members and couplers, for defining the cable routing paths. The trough 
members are joined together by couplings. U.S. Patent Nos. 5,067,678, 5,316,243, and 
5,752,781 all teach cable routing systems that include a plurality of trough members and 
couplers. 

Various concerns arise in the use of couplers for coupling trough 
25 members. One concem is that a plurality of hardware is used for joining the trough 
members. This hardware can be cumbersome. Further, there is sometimes a need to 
rearrange or change the trough members and couplers. It is desirable to provide 
couplers that can be disconnected. 
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Summary 

A coupler for a cable trough system according to one aspect of the 
invention may include a body having a body terminal end defining an overlap region, 
the overlap region being sized to slideably receive a terminal end of a trough member 

S along a longitudinal direction of the trough member, a spring positioned to selectively 
engage the terminal end of the trough member, and a slide carried on the body for 
moving the spring between a locking position and a release position, the slide moveable 
in the longitudinal direction. 

According to another aspect of the invention, a coupler for a cable trough 

10 system including a trough member having a terminal end may include a body having an 
open end and including first and second guiding surfaces defining a spacing, the spacing 
being sized to receive the terminal end, with the first guiding surface slideably 
engageable with an internal wall surface of the terminal end and with the second 
guiding surface slideably engageable with an external wall surface of the terminal end, a 

1 5 spring carried on the body and directed to push the terminal end against the body upon 
insertion of the terminal end into the spacing; and a locking element carried on the 
body, wherein the locking element is slidingly coupled to the body to slide between a 
first sliding position wherein the spring engages the terminal end within the spacing and 
a second sliding position wherein the spring is released to allow the terminal end to be 

20 removed firom the spacing defined by the body, the locking element being slideable in a 
direction parallel to the first and second guiding surfaces. 

In accordance with another aspect of the invention, a coupler for a cable 
trough system including trough members having a terminal end with first and second 
side walls joined at lower edges by a bottom wall and where the side walls and the 

25 bottom wall have a wall thickness separating internal and external wall surfaces may 
include a body including first and second guiding surfaces defining a spacing, the 
spacing being sized to receive the wall thickness inserted into the spacing in a 
longitudinal direction and having an unobstructed open end for admitting the terminal 
end into the spacing with the first guiding surface slideably engageable with the intemal 

30 wall surface of the terminal end and with the second guiding surface slideably 



engageable with the external wall surface of the terminal end, the first guiding surface 
having a generally U-shaped configuration including first and second side wall portions 
joined at lower edges by a bottom wall portion, and the second guiding surface at least 
partially surrounding the first and second side wall portions and the bottom wall portion 
S of the first guiding surface, a plurality of springs positioned to urge the terminal end 
against the body upon insertion of the terminal end into the spacing, and a plurality of 
moveable locking elements carried on the body, wherein each locking element of the 
plurality of locking elements is slidingly coupled to the body to slide in the longitudinal 
direction between a first sliding position wherein a respective spring of the plurality of 
10 springs engages the terminal end within the spacing and a second sliding position 

wherein the respective spring is released to allow the terminal end to be removed from 
the spacing of the coupler. 

In accordance with yet another aspect of the invention, a method for 
using a coupler and a first trough member may include the steps of: providing a 
1 5 terminal end of the first trough member coupled to the coupler, wherein the terminal . 
end was inserted in a longitudinal direction into a spacing defined by the coupler; 
sliding a locking element on the coupler parallel to the longitudinal direction to release 
a spring fix>m a locking position; and removing the terminal end of the first trough 
member fix>m the spacing so that the terminal end slides past the spring. 
20 Another aspect of the invention may include a coupler for a cable trough 

system including first and second trough members having terminal ends, the coupler 
including a body having open ends and including first and second guiding surfaces 
defining a first spacing in a first half of the body and a second spacing in a second half 
of the body, the terminal end of the first trough member being inserted into the first 
25 spacing in a longitudinal direction and die terminal end of the second trough member 
being inserted into the second spacing in the longitudinal direction, and a releasable 
spring mechanism disposed on the body adjacent the first guiding surface, wherein the 
releasable spring mechanism includes a first portion that engages the terminal end of the 
first trough member and a second portion that engages the terminal end of the second 
30 trough member, and herein the first portion of the releasable spring mechanism is 
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released independently of the second portion to release the terminal end of the first 
trough member while maintaining engagement of the second portion with the terminal 
end of the second trough member. 

Another aspect of the invention may include a coupler for a cable trough 
5 system including a body having a body terminal end defining an overlap region, the 
overlap region being sized to slideably receive a terminal end of a trough member along 
a longitudinal direction of the trough member between a first and a second guiding 
surface of the body, a spring positioned to selectively force the terminal end of the 
trough member, the spring including a longitudinal portion coupled at an end to an arm 
1 0 portion, wherein the longitudinal portion extends firom the end in the longitudinal 
direction towards the body terminal end, and wherein the arm portion extends at an 
angle in relation to the longitudinal portion towards the first guiding surface and away 
fi'om the body terminal end, and a locking element carried on the body for positioning 
the spring, the locking element being coupled to the spring and the body at a point 
1 5 between the arm portion of the spring and the body terminal end, and wherein the 
locking element is moveable perpendicular to the longitudinal direction between a 
locking position and a release position. 

In accordance with another aspect of the invention, a coupler for a cable 
trough system may include a body havmg a body terminal end defining an overlap 
20 region, the overlap region being sized to slideably receive a terminal end of a trough 
member along a longitudinal direction of the trough member between a first and a 
second guiding surface of the body, a spring positioned to selectively force the terminal 
end of the troug^i member, the spring includii^ a longitudinal portion coupled at an end 
to an arm portion, vdierein the longitudinal portion extends fix>m the end in the 
25 longitudinal direction towards the body terminal end, and wherein the arm portion 
extends at an angle in relation to the longitudinal portion towards the first guiding 
surface and away firom the body terminal end, and a locking element carried on the 
body for positioning the spring, the locking element being coupled to the spring and the 
body at a point between the arm portion of the spring and the body terminal end, and 
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wherein the locking element is moveable perpendicular to the longitudinal direction 
between a locking position and a release position. 

In accordance with another aspect of the invention, a coupler for a cable 
trough system including first and second trough members having terminal ends may 
5 include a body having open ends and including first and second guiding surfaces 

defining a first spacing in a first half of the body and a second spacing in a second half 
of the body, the terminal end of the first trough member being inserted into the first 
spacing in a longitudinal direction and the terminal end of the second trough member 
being inserted into the second spacing in the longitudinal direction, a first spring portion 
10 coupled to the body, a second spring portion coupled to the body, and means for 

selectively releasing the first or second spring portion fi-om engagement with the first or 
second trough member while maintaining engagement of the other with the fu*st or 
second trough member. 

In accordance with yet another aspect of the invention, a coupler for a 
1 5 cable trough system including first and second trough members having terminal ends 
may include a body having open ends and including first and second guiding surfaces 
defining a first spacing in a first half of the body and a second spacing in a second half 
of the body, the terminal end of the first trough member being inserted into the first 
spacing in a longitudinal direction and the terminal end of tiie second trough member 
20 being inserted into the second spacing in the longitudinal direction, a first spring portion 
coupled to the body, a second spring portion coupled to the body, a first locking 
element coupled adjacent to the first spring portion, and a second locking element 
coupled adjacent to the second spring portion, wherein the first locking element pushes 
the first spring portion against the first trough member and the second locking element 
25 pushes the second spring portion against the second trough member, and wherein the 
first spring portion and associated first locking element are released to release the first 
trough member while maintaining engagement of the second spring portion and the 
associated second locking element with the second trough member. 

Another aspect according to the invention may include a method for use 
30 of a coupler and a trough system including first and second trough members, the 
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method including the steps of: providing a terminal end of the first trough member 
coupled to the coupler and a terminal end of the second trough member coupled to the 
coupler, wherein the terminal ends were inserted in a longitudinal direction into first 
and second spacings defined by the coupler, wherein the first trough member is held to 
5 the coupler with a first spring portion, and wherein the second trough member is held to 
the coupler with a second spring portion; releasing the first spring portion to release the 
terminal end of the first trough member without releasing the terminal end of the second 
trough member; and removing the terminal end of the first trough member from the fu^t 
spacing. 

10 In another aspect of the invention, a method for use of a coupler and a 

trough system including first and second trough members may includmg the steps of: 
providing a temwnal end of the first trough member coupled to the coupler and a 
terminal end of the second trough member coupled to the coupler, wherein the terminal 
ends were inserted in a longitudinal direction into first and second spacings defined by 

15 the coupler; releasing a plurality of first locking elements on the coupler in a direction 
perpendicular to the longitudinal direction to release a plurality of first springs from a 
locking position to release the terminal end of the first trough member without releasing 
the terminal end of the second trough member, and removing the terminal end of the 
first trough member fiom the first spacing so that the terminal end of the first trough 

20 member slides past the first plurality of springs. 

Brief Description of the Drawings 
FIG. 1 is a perspective view of an embodiment of a coupler in 
accordance with the present invention. 

FIGS. 2-5 are fix)nt, side, top, and bottom views, respectively, of the 
25 coupler shown in FIG. 1 . 

FIG. 6 is a perspective view of the coupler of FIG. 1 with one of the 
locking elements and springs in exploded view in accordance with the present 
invention. 
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FIG. 7 is a cross-sectional top view along line B-B of FIG. 2 showing the 
locking element and the spring in the first sliding position. 

FIG. 8 is a portion of the coupler of FIG. 1 illustrating the outer side wall 
portion with the locking element removed in accordance with the present invention. 
5 FIG. 9 is a side view of the locking element of FIG. 3. 

FIG. 10 is a cross-sectional view along line C-C of the locking element 
shown in FIG, 9. 

FIG. 1 1 is a cross-sectional view along line A-A of the locking element 
of FIG. 2, with the locking element positioned in the second sliding position. 
10 FIG. 12 is another cross-sectional view along line A-A of the locking 

element of FIG. 2, with the locking element positioned in the first sliding position. 

FIG. 13 is a perspective view of the coupler of FIGS. 1-12 and two 
trough members coupled to the coupler in accordance with the present invention. 

FIGS. 14-17 are front, side, top, and bottom views, respectively, of the 
1 5 coupler and trough members of FIG. 1 3 . 

FIG. 18 is a cross-section top view along line D-D of FIG. 15 showing a 
portion of the coupler and the trough members with the locking element and spring in 
the second sliding position. 

FIGS. 19-21 are perspective, front, and top views, respectively, of a first 
20 alternative embodiment of a spring in accordance with the present invention. 

FIGS. 22-24 are perspective, front, and top views, respectively, of a 
second alternative embodiment of a spring in accordance with the present invention. 

FIG. 25 is a perspective view of a second embodiment of a coupler in 
accordance with the present invention. 
25 FIGS. 26-29 are fix)nt, side, top, and bottom views, respectively, of the 

coupler shown in FIG. 25. 

FIG. 30 is a perspective view of the coupler of FIG. 25 with one of the 
locking elements and springs in exploded view in accordance with the present 
invention. 
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FIGS. 31 and 32 are perspective and side views, respectively, of the 
spring shown in FIG. 30. 

FIGS. 33 and 34 are perspective and side views, respectively, of the 
locking element shown in FIG. 30. 

FIG. 35 is a cross-sectional view taken along line E-E of the locking 
element shown in FIG. 34. 

FIG. 36 is a portion of the coupler of FIG. 25 illustrating the outer side 
wall portion with the locking element removed in accordance with the present 
invention. 

FIGS. 37 and 38 are cross-sectional views taken along line F-F of FIG. 
26 showing a portion of the outer side wall portion and the locking element. 

FIG. 39 is a cross-sectional view taken along line G-G of FIG. 26 with 
trough members installed showing a portion of the outer side wall portion, the locking 
elements, and the springs. 

FIG. 40 is a perspective view of another embodiment of a coupler in 
accordance with the present invention. 

FIGS. 41-44 are front, side, top, and bottom views, respectively, of the 
coupler shown in FIG. 40. 

FIG. 45 is a perspective view of the coupler of FIG. 40 with one of the 
locking elements and springs in exploded view in accordance with the present 
invention. 

FIG. 46 is a cross-sectional view taken along line H-H of FIG. 41 
showing a portion of the coupler with the third locking element and associated springs. 

FIG. 47 is a perspective view of the coupler of FIGS. 40-46 and two 
trough members coupled to the coupler in accordance with the present invention. 

FIGS. 48-50 are top, bottom, and front views, respectively, of the 
coupler and trough members of FIG. 47. 

FIG. 51 is a cross-section view taken along line I-I of FIG. 50 showing a 
portion of the coupler and the trough members vnih the third locking element and 
associated springs. 
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Detailed Description of the Preferred Embodiment 
Referring now to FIGS. 1-S, a coupler 100 is provided in accordance 
with an example embodiment of the present invention. The coupler 100 includes a first 
guiding surface 101 and a second guiding surface 102 at least partially surrounding the 
5 first guiding surface 101, as well as a first coupler end 1 10 and a second coupler end 
1 1 1 . A spacing 103 is defined between the first guiding surface 101 and the second 
guiding surface 102. The spacing 103 is sized to receive a trough member (see trough 
members 201 and 202 of FIGS. 13-18) or other system component inserted into the 
spacing 103 in a longitudinal direction 190. 
1 0 A releasable spring mechanism 1 39 releasably mounts the coupler 1 00 to 

a trough member at each end 1 1 0 and 111. Preferably, the spring mechanism 1 39 can 
be activated or locked during insertion of a trough member end into one of the coupler 
ends 1 10 and 111. At the desired time, the spring mechanism 139 is released to allow 
decoupling of the coupler 100 and the trough member. 
15 The first guiding surface 101 of the coupler 100 is generally U-shaped, 

including a first side wall portion 104 and a second side wall portion 105, as well as a 
bottom wall portion 106 joining the first and second side wall portions 104 and 105. 
The second guiding surface 102 is also U-shaped, includes a midpoint or midsection 
175 dividing the coupler 100 into first and second halves 176 and 177, and generally 
20 surrounds at least a portion of the first guiding surface 101 . 

First and second springs 120 and 121 of the releasable spring mechanism 
1 39 are generally disposed adjacent to the first and second side wall portions 104 and 
105 in the spacing 103. It is not necessary that the entirety of the first and second 
springs 120 and 121 be contained within the spacing 103. In fact, the springs 120 and 
25 121 may, but need not, completely clear the spacing 103 when in an unlocked position. 
When in a locked position, a portion of the springs 120 and 121 may partially enter the 
spacing 103 to push against a trough member inserted into the spacing 103. In addition, 
as is shown in this embodiment, a third spring 122 is disposed adjacent to the bottom 
wall portion 106 in the spacing 103. 
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First, second, and third locking elements 107, 108, and 109 of the 
releasable spring mechanism 139 are slidingly coupled to an CTCterior of the coupler 100. 
The first, second, and third locking elements 107, 108, and 109 are positioned adjacent 
to the first, second, and third springs 120, 121, and 122, respectively. Although the first 
spring 120 and the first locking element 107 are described in detail below, the second 
and third springs 121 and 122 and the second and third locking elements 108 and 109 
have an identical structure in the illustrated embodiment. 

As shown with reference to FIGS. 6 and 7, the first spring 120 comprises 
a longitudinal portion 160 coupled to a first arm 161 at a first end and to a second arm 
162 at a second end. The first and second arms 161 and 162 engage, force, push, urge, 
or are biased against a trough member inserted in the spacing 103 to couple the coupler 
1 00 to the trough member. 

In the example embodiment, the first and second arms 161 and 162 
extend firom the longitudinal portion 160 at an angle. In one example, an angle less than 
90 degrees is defined between the longitudinal portion 160 and each of the arms 161 
and 162. The arms 161 and 162 define projections diat project at an angle to the 
longitudinal direction. The arms 161 and 162 project toward the interior of the spacing 
103 away fit)m the coupler aids 1 10 and 1 1 1 to resist pull out of the trough member 
from the coupler 100. Ends 191 and 192 engage trough members that are inserted into 
the coupler 100 and increase the hold down force as the trough members are pulled in a 
direction away (e.g. opposite 190) from the coupler 100. The ends 191 and 192 push 
down during ins^on of the trough member. 

The first spring 120 can take a variety of forms besides that shown in the 
example embodiment O&et spring configurations, and specifically springs including 
different bends extending at different ai^es, are also possible, such as tiiose illustrated 
in FIGS. 19-24, described below. The springs of FIGS. 6, 7, and 19-24 exert a force on 
a trou^ member or other system component inserted in the coupler 100 to retain the 
component in the coupler 100. 

Referring again to FIG. 6, the first spring 120 further defines an aperture 
165 sized to engage a boss 163 coupled adjacent to the second guiding surface 102. 
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After the aperture 165 defined by the first spring 120 is positioned around the boss 163 
on the first guiding surface 101, the first locking element 107 is longitudinally slid over 
the first spring 120 to retain the first spring 120 in place. 

The first locking element 107 comprises first and second ends 166 and 
5 1 67. A handle portion 1 68 is disposed adjacent a middle of the locking element 1 07 
between the ends 166 and 167. The first locking element 107 is slidingly coupled to the 
second guiding surface 102 on railways 164 to allow the first locking element 107 to 
slide longitudinally into first, second, and third sliding positions with respect to the first 
spring 120 and the second guiding surface 102. The first locking element 107 is 
1 0 retained in the first, second, and third sliding positions via detents 113,114, and 115 
formed at intervals along the railways 164. 

As shown in FIGS. 8-12, locking springs 1 12 disposed on upper and 
lower surfaces of the locking element 107 are positioned to engage the detents 1 13, 1 14, 
and 1 15. For example, when the locking element 107 is slid to the first sliding position 
15 shown in FIG, 12, the locking spring 1 12 engages detent 1 13 and stops the locking 
element 107 fit>m sliding any farther along the railways 164, thereby preventing the 
locking element 107 fix)m accidentally disengaging firom the railways 164. Sunilarly, m 
the second sliding position, the locking spring 1 12 engages the detent 1 14, as shown in 
FIG. 11. In the third sliding position, which is the mirror image of the first sliding 
20 position shown in FIG. 12, the locking spring 1 12 engages the detent 1 15. 

The second guiding surface 102 fiirther defines a first aperture 173 and a 
second aperture 174 adjacent to the first spring 120, as shown in FIGS. 7 and 8. The 
first locking element 107 is positioned to selectively cover and expose the first and 
second apertures 173 and 174 depending on whether the locking element 107 is in the 
25 first, second, or third sliding position. In the first sliding position, shown in FIG. 7, the 
locking element 107 is positioned to cover the second aperture 174 and to expose the 
first aperture 173. In this manner, the first arm 161 of the first spring 120 engages the 
first side wall portion 104 of the first guiding surface 101, while the second arm 162 is 
released and allowed to partially retract into the first aperture 173. 
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In the second sliding, or locked, position (shown in FIG. 13), the locking 
element 107 is positioned to cover both the first and second apertures 173 and 174, 
thereby urging both the first and second arms 161 and 162 toward the first side wall 
portion 104 of the first guiding surface 101 . In this position both of the angled arms 
161 and 162 project to provide the resistive force against pull out. 

In the third sliding position (the mirror image of that shown in FIG. 7), 
the second arm 162 of the first spring 120 engages the first guiding surface 101 of the 
coupler 100, while the fu"st arm 161 is released and allowed to partially retract into the 
second aperture 174. The second and third locking elements 108 and 109 and the 
second and third springs 121 and 122 fimction in a similar manner to that of the first 
locking element 107 and the first spring 120. 

Referring now to FIGS. 13-18, an embodiment of a trough system 180 is 
shown including the coupler 100 as well as first and second trough members 201 and 
202 in accordance with the present invention. The first and second trough members 201 
and 202 are generally U-shaped and comprise, respectively, terminal ends 203 and 204, 
first side walls 205 and 208, second side walls 206 and 209, bottom walls 207 and 210, 
internal surfaces 221 and 222, and extemal surfaces 223 and 224. The trough members 
201 and 202 can also take the form of other system components, such as T-fittings, 
downspouts, or elbows, as desired. 

As illustrated, the terminal ends 203 and 204 of the trough members 201 
and 202 may be slidingly engaged in the spacing 103 between the first and second 
guiding surfaces 101 and 102 of the coupler 100. In other words, the thickness of the 
walls of each of the trough members 201 and 202, or the distance between the inner 
surfaces 22 1 and 222 and the outer surfaces 223 and 224, are sized to fit within the 
spacing 103 of the coupler 100. The couple 100 overlaps the terminal ends of each of 
the trough members to form the coupling. 

As illustrated in FIG. 18, with the first trough member 201 placed within 
the spacing 103 of the coupler 100, the first spring 120 is pushed by the first locking 
element 107. The fu^ arm 161 of the first spring 120 pushes against the extemal wall 
surface 223 of the terminal end 203 of the first trough member 201, uiging the internal 
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surface 221 against the first guiding surface 101 of the coupler 100. Likewise, with the 
second trough member 202 placed within the spacing 103 on the second coupler end 
1 1 1 of the coupler 100, the second arm 162 of the first spring 120 pushes against the 
external wall surface 224 of the terminal end 204 of the second trough member 202, 
urging the internal surface 222 against the first guiding surface 101 of the coupler 100. 
In this manner, the terminal ends 203 and 204 of the trough members 201 and 202 may 
be retained within the first and second coupler ends 1 10 and 1 1 1 of the coupler 100. 
The first and second arms 161 and 162 resist pull out of the trough members 201 and 
202. The ends 191 and 192 grip the trough members and are forced into the trough 
members 201 and 202, due to their angled shape, to resist pull out. 

An example method for coupling one or more trough members to the 
coupler 100 in accordance with the present invention is as follows. The locking 
elements 107, 108, and 109 may be slid to the second sliding position so that the 
locking elements 107, 109, and 109 are all in engagement with the springs 120, 121, 
and 122. Ends 191 and 192 do not interfere with insertion of the trough members 201 
and 202 due to their angled shape. The angled shape is angled toward the direction of 
insertion of the terminal end of the trough member. 

With the locking elements 107, 108, and 109 in the second sliding, or 
locked, position, the terminal end 203 of the first trough member 201 is then inserted 
into the spacing 103 between the first and second guiding surfaces 101 and 102. The 
terminal end 203 is inserted until the terminal end 203 passes the springs 120, 121, and 
122 and abuts a trough stop 230 disposed within the spacing 103. In this position, the 
first arms 161 of the springs 120, 121, and 122 engage tiie external wall sur&ce 223 of 
the first trough member 201, thereby pushing the internal wall surface 222 against the 
first guiding surface 101 to lock the first trough member 201 into the coupler 100. Pull 
out is resisted by the angled shape of the arms 161 and 162 and the ends 191 and 192 
digging into the trough members 201 and 202. The second trough member 202 may be 
coupled to the second coupler end 1 1 1 of the coupler 100 in a similar manner. 

An example method of removing the first trough member 201 in 
accordance with the present invention includes sliding the locking elements 107, 108, 
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and 109 to the first sliding position to release the first arms 161 of the springs 120, 121, 
and 122 and then removing the terminal end 203 of the first trough member 201 fi-om 
within the spacing 103 of the coupler 100. The second trough member 202 may be 
removed in a similar fashion. 

5 A first alternative embodiment of a spring 300 in accordance with the 

invention is shown in FIGS. 19-21. The spring 300 may be positioned and functions 
similarly to the springs 120, 121, and 122 described above. The spring 300 comprises a 
longitudinal portion 303 defining an aperture 365 sized to engage a boss such as 163 
provided above. The spring 300 further includes a first crescent portion 301 and a 

10 second crescent portion 302 coupled to either end of the longitudinal portion 303. At 
the apex of each of the first and second crescent portions 301 and 302 are projections 
3 1 0 and 311, positioned to extend generally at an angle in the direction of the 
longitudinal portion 303. The first and second crescent portions 301 and 302 push a 
trough member against a wall of a coupler, and the projections 3 10 and 3 1 1 grab the 

1 5 trough member should a force be exerted on the trough member in a direction to remove 
it. Ends 315 of the spring 300 are bent at an angle with respect to the longitudinal 
portion 303. 

A second alternative embodiment of a spring 400 in accordance with the 
invention is shown in FIGS. 22-24. The spring 400 may be positioned and functions 

20 sunilarly to the springs 120, 121, and 122 described above. The spring 400 comprises 
longitudinal portion 403 defining an aperture 465 sized to engage a boss such as 163 
provided above. The spring 400 further includes a first angled portion 415 comprising 
legs 401 and 41 1 and a second angled portion 416 comprising legs 402 and 412. At the 
apex of each of the first and second angled portions 415 and 416 are projections 410 

25 and 411, positioned to extend generally at an angle in the direction of the longitudinal 
portion 403. The first and second angled portions 415 and 416 push a trough member 
against a wall of a coupler, and the projections 410 and 41 1 grab the trough member 
should a force be exerted on the trough member in a duection to remove it. Ends 420 of 
the spring 400 are bent at an angle with respect to the longitudinal portion 403. 
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Similarly to the springs 120, 121, and 122 described above, the springs 
300 and 400 may be utilized in conjimction with locking elements such as 107, 108, and 
109 to selectively push trough members against a >vall of a coupler and to further 
release trough members to allow for the trough members to be removed from the 
coupler. It should be understood that additional springs of differing shapes could also 
be used without departing from the scope of the invention. 

In a second example embodiment according to the invention, a coupler 
500 is shown in FIGS. 25-30. In this embodiment, features identical to those found in 
the coupler 100 are given identical reference numerals. Instead of a single locking 
element disposed on each side and bottom of the coupler as shown in coupler 100, the 
coupler 500 includes first locking elements 550 and 551 with first springs 520 and 521 
disposed adjacent the first side wall portion 104, second locking elements 552 and 553 
with second springs 522 and 523 disposed adjacent the second side wall portion 105, 
and third locking elements 554 and 555 with third springs 524 and 525 disposed 
adjacent the bottom wall portion 106. Each of the first locking elements 550 and 55 1 
are independently moveable, as are the second locking elements 552 and 553 and the 
third locking elements 554 and 555. 

The first, second, and third locking elements are slidingly coupled to an 
exterior of the coupler 100. Although the first locking elements 550 and 551 with 
springs 520 and 521 are described in detail below, it should be understood diat the 
second locking elements 552 and 553 with springs 522 and 523 and the third locking 
elements 554 and 555 with springs 524 and 525 have identical structures. 

As shown with reference to FIGS. 30-32, the first spring 521 comprises a 
longitudinal portion 560 coupled to a first arm 561 , which in turn is coupled to a second 
arm 562. In the example embodiment, the first and second arms 561 and 562 extend 
fix>m the longitudmal portion 560 at an angle. In the example illustrated, the first arm 
561 projects at angle with respect to the longitudinal portion 560 away from the first 
side wall portion 104. The second arm 562 is also at an angle with respect to the first 
arm 561 so that the second arm 562 projects towards the first side wall portion 104 of 
the coupler 500. An end 591 engages the trough members and increases the hold dovm 
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force as the trough members are pulled in a direction away (i.e. opposite 190) from the 
coupler 100. The end 191 pushes down during insertion of the trough member. Other 
angles and shapes are also possible to provide the resistance to pull out 

The first spring 520 further defines an aperture 565 sized to engage a 
boss 563 coupled adjacent to the second guiding surface 102. The locking element 55 1 
holds the first spring 521 to the boss 563. After the aperture 565 defined by the first 
spring 521 is positioned around the boss 563 on the first guiding surface 101, the first 
locking element 521 is longitudinally slid over the first spring 521 to retain the first 
spring 521 in place. 

The first locking element 55 1 comprises first and second ends 566 and 
567. A handle portion 568 is disposed adjacent a middle of the locking element 551. 
The first locking element 551 is slidingly coupled to the second guiding surface 102 on 
railways 564 to allow the first locking element 551 to slide longitudinally into first and 
second sliding positions with respect to the first spring 521 and the second guiding 
siuface 102. 

Referring now to FIGS. 33-35, the first locking element 551 includes 
locking springs 512 disposed on upper and lower sur&ces of the locking element 55 1 . 
The locking springs 512 engage a detent 513 and a stop 514 on the railways 564, as 
shown in FIGS. 36-38. 

In FIG. 36, a portion of the second guiding surface 102 including the 
railways 564 is shown with the locking element 561 removed. The railways 364 
include the detents 513 and the stops 514. As shown in the cross-sections views in 
FIGS. 37 and 38 taken along line F-F of FIG. 26, the locking springs 512 of the locking 
element 551 travel along tiie railways 564 into the first sliding position (FIG. 37), in 
which the locking springs ragage the detents 513 and into tiie second sliding position 
(FIG. 38), in vMch the locking springs engage tiie stops 514. The stops 514 also 
prevent the locking element 551 fix)m being slid any further in a direction 590, thaeby 
maintaining the locking element 551 on the railways 564. 

A cross-section view in FIG. 39 taken along line G-G of FIG. 26 
illustrates the locking elements 520 and 521 wi& the trough members 201 and 202 
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inserted into the coupler 500. The locking element 550 is in the first, or locked position 
so that it covers the aperture 174. The end 591 of the second arm 561 of the spring 550 
is pushed through the aperture 1 74 and towards the first side wall portion 104. In this 
configuration, the end 591 of the spring 550 engages the trough member 201 to resist 
5 pull out of the trough member 201 , 

The locking element 551 is shown in the second, or unlocked position. 
The spring 521 is allowed to retract partially through the aperture 173. The end 591 of 
the spring 521 releases away fi-om the first side wall portion 104, clearing the spacing 
103 so that the trough member 202 may be removed. 
10 A method of use for the coupler 500 is similar to that of the coupler 100, 

except that opposing locking elements can be locked and imlocked independent of each 
other. For example, if the trough member 201 is to be released fi-om the coupler 500, 
the locking elements 550, 552, and 554 can be slid fi-om the first, or locked position, to 
the second, or unlocked position, without moving the locking elements 551, 553, and 
15 555. 

Referring now to FIGS. 40-44, another alternative embodiment of a 
coupler 1 100 is provided in accordance with an example embodiment of the present 
invention. The coupler 11 00 includes a first guiding surface 1101 and a second guiding 
surface 1 102 at least partially surrounding the first guiding surface 1 101, as well as a 

20 first coupler end 1110 and a second coupler end 1111. A spacing 1 1 03 is defined 
between the first guiding surface 1 101 and the second guiding surface 1 102, The 
spacing 1 103 is sized to receive a trough member (see trough members 1201 and 1202 
in FIGS. 47-5 1) or other system component inserted into the spacii^ 1 103 in 
longitudinal direction 1 190. 

25 A releasable spring mechanism 1 1 09 releasably mounts the coupler 1 1 00 

to a trough member at each end 1110 and 1111. Preferably, the spring mechanism 1 109 
can be activated or locked during insertion of a trough member end into one of the 
coupler ends 1110 and 1111. At the desired time, the spring mechanism 1 109 is 
released to allow decoupling of the coupler 1 100 and the trough member. 
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The first guiding surface 1 101 of the coupler 1 100 is generally U-shaped, 
including a first side wall portion 1 104 and a second side wall portion 1 105, as well as a 
bottom wall portion 1 106 joining the first and second side wall portions 1 104 and 1 105. 
The second guiding surface 1 102 is also U-shaped, includes a midpoint or midsection 
1 175 dividing the coupler 1 100 into first and second halves 1 176 and 1 177, and 
generally surrounds at least a portion of the first guiding surface 1101. 

First locking elements 1 150 and 1 151 of the releasable spring 
mechanism 1 109 are positioned adjacent the first side wall portion 1 104. In addition, 
second locking elements 1 152 and 1 153 are positioned adjacent the second side wall 
portion 1 105. Third locking elements 1 154 and 1 155, as well as 1 156 and 1 157, are 
positioned adjacent the bottom wall portion 1106. The locking elements 1150, 1151, 
1 152, 1 153, 1 154, 1 155, 1 156, and 1 157 are illustrated in this preferred embodiment as 
threaded screws. However, other locking elements may also be used, such as pins or 
other similar fasteners, without departing fi'om the scope of the invention. 

First springs 1 120 and 1 121 of the releasable spring mechanism 1 109 are 
generally disposed in the second guiding surface 1 102 adjacent to the first side wall 
portion 1 104 in the spacing 1 103. Similarly, second springs 1 122 and 1 123 and third 
springs 1 124 and 1 125, as well as 1 126 and 1 127, are positioned adjacent the second 
side and bottom wall portions 1105 and 1106, respectively. It is not necessary that the 
entirety of the first, second, or third springs be contained within the spacing 1 103. In 
fact, the entire springs may, but need not, clear the spacing 1 103 when in an unlocked 
position. In a locked position, a portion of the springs may at least partially enter the 
spacing 1 103 to push against a trough member inserted into the spacing 1 103. 
Although only several of the locking elements and springs are described in detail below, 
it should be understood that all of the locking elements 1 ISO, 1151,1 152, 1153, 1 154, 
1155, 1 156, and 1 157, as well as the springs 1 120, 1121,1 122, 1 123, 1 124, 1 125, 1 126, 
and 1 127, have an identical stmcture and function in a similar maimer. 

As shown with reference to FIG. 45, the first spring 1 121 comprises a 
longitudinal portion 1 160 coupled to an arm 1161 with an end 1191. In the example 
embodiment, the arm 1161 extends firom the longitudinal portion 1 160 at an angle. In 
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one example, an angle greater than 90 degrees is defined between the longitudinal 
portion 1 160 and the arm 1 161. The arm 1 161 projects through the spacing 1 103 
towards the first side wail portion 1 104. 

The first spring 1 160 further defines an aperture 1 165 sized to surround 

5 and allow the first locking element 1 1 S 1 to pass through the aperture 1 1 65. The first 
locking element 1 1 5 1 is then inserted into an aperture 1 163 defined by the second 
guiding surface 1 102. In this configuration, the first locking element 1151 holds the 
first spring 1 121 to the coupler 1 100. 

Additional springs of differing shapes can also be used without departing 

10 from the scope of the invention. For example, the spring 1121 could be formed so that 
the arm 1 161 is positioned at an angle less than 90 degrees with respect to the 
longitudinal portion 1 160. In another embodiment, the longitudinal portions 1 160 of 
the first springs 1 120 and 1 121 could be formed so that they are joined, thereby creating 
a single spring unit. Other angles and shapes are also possible to provide the resistance 

15 to pull out. 

Referring now to FIG. 46, a cross*sectional view taken along line H-H of 
FIG. 41 is shown. The second guiding surface 1 102 defines a first aperture 1 173 and a 
second aperture 1 174 adjacent to the third springs 1 124 and 1 125. The third locking 
element 1 154 is shown threaded into an aperture 1 166 formed on the coupler 1100 to 

20 hold the spring 1 124 in place. The third locking element 1 1 54 is screwed completely 
into the aperture 1 166 until it causes the longitudinal portion 1 160 of the spring 1 124 to 
be held against the coupler 1 100. This is the locked position. 

In the locked position, the arm 1 161 of the spring 1 124 is pushed 
towards the bottom wall portion 1 106 of the first guidmg surface 1101. In this position, 

25 the end 1 191 of the spring 1 124 is projected towards the spacing 1 103 to engage a 
trough member inserted into the spacing 1 103 (not shown) and to provide a resistive 
force against pull out. The end 1 191 will engage a trough member inserted into the 
spacing 1 103 and increases the hold down force as the trough member is pulled in a 
direction away (e.g. opposite 1 190) firom the coupler 1 100. 



19 



The third locking element 1 155 is shown, in ghost format, partially 
screwed into the aperture 1 167 to hold the spring 1 125 in place. Because the locking 
element 1 155, in ghost format, is only partially screwed into the aperture 1 167, the 
locking element 1 155 and the spring 1 125 are shown in an unlocked, or released 
position. In the unlocked position, the locking element 1 151 is partially released, 
thereby releasing the spring 1 125 to allow the spring 1 125 to retract partially back 
through the second aperture 1 174. The other locking elements and springs disposed on 
the coupler 1 100 function in a manner similar to the locking elements 1 154 and 1 155 
and the springs 1 124 and 1 125. 

Referring now to FIGS. 47-51, an embodiment of a trough system 1 180 
is shown including the coupler 1 100 as well as first and second trough members 1201 
and 1202 in accordance with the present invention. The first and second trough 
members 1201 and 1202 are generally U-shaped and comprise, respectively, terminal 
ends 1203 and 1204, first side walls 1205 and 1208, second side walls 1206 and 1209, 
bottom walls 1207 and 1210, intemal surfaces 1221 and 1222, and extemal surfaces 
1223 and 1224. The trough members 1201 and 1202 can also take the form of other 
system components, such as T-fittings, downspouts, or elbows, as desired. 

As illustrated, the terminal ends 1203 and 1204 of the trough members 
1201 and 1202 may be slidingly engaged in the spacing 1 103 between the first and 
second guiding surfaces 1101 and 1 102 of the coupler 1 100. In other words, the 
thickness of the walls of each of the trough members 1201 and 1202, or the distance 
between the inner surfaces 1221 and 1222 and the outer surfaces 1223 and 1224, are 
sized to fit withm the spacing 1 103 of the coupler 1 100. The coupler 1 100 overlaps the 
terminal ends of each of the trough members to form the coupling. 

Referring now particularly to the cross-sectional view shown in FIG. 5 1 , 
taken along line I-I of FIG. 50, the locking elements 11 54 and 1 155 are shown in the 
locked position. The end 1 191 of the spring 1 124 pushes against the extemal wall 
surface 1223 of the terminal end 1203 of the first trough member 1201, urging the 
intemal surface 1221 against the first guiding surface 1 101 of the coupler 1 100. 
Likewise, with the second trough member 1202 placed within the spacing 1 103 on the 

20 



second coupler end 1 1 1 1 of the coupler 1 100, the end 1 191 of the spring 1 125 pushes 
against the external wall surface 1224 of the terminal end 1204 of the second trough 
member 1202, urging the internal surface 1222 against the first guiding surface 1 101 of 
the coupler 1 100. In this manner, the terminal ends 1203 and 1204 of the trough 
members 1201 and 1202 are retained within the first and second coupler ends 1 1 10 and 
1 1 1 1 of the coupler 1 100. The ends 1 191 of the springs 1 124 and 1 125 grip the trough 
members 1201 and 1202 and resist pull out of the trough members. The ends 1 191 may 
be formed to engage the trough members and slightly dig into the through members, 
thereby maintaining a greater hold on the trough members. 

An example method for coupling one or more trough members to the 
coupler 1 100 in accordance with the present invention is as follows. The locking 
elements 1 150, 1 151, 1 152, 1 153, 1 154, 1 155, 1 156, and 1 157 are all positioned in the 
locked position, so that the springs 1 120, 1 121, 1 122, 1 123, 1 124, 1 125, 1 126, and 1 127 
are all pushed towards the first guiding surface 1101. The ends 1 191 of each spring do 
not interfere with the insertion of the trough members 1201 and 1202 due to their 
angled shape. The angled shape is angled toward the direction of insertion of the 
terminal end of the trough member. 

With the lockmg elements 1 150, 1 152, 1 154, and 1 156 in the locked 
position, the terminal end 1203 of the first trough member 1201 is then inserted into the 
spacing 1 103 between the first and second guiding surfaces 1 101 and 1 102. The 
terminal end 1203 is inserted until the terminal end 1203 passes the springs 1 120, 1 122, 
1 124, and 1 126 and abuts a trough stop 1230 disposed within the spacing 1 103. In this 
position, the ends 1 191 of the springs 1 120, 1 122, 1 124, and 1 126 engage the external 
wall surface 1223 of the first trough member 1201, thereby pushing the internal wall 
surface 1222 against the first guiding surface 1 101 to lock the first trough member 1201 
into the coupler 1 100. Pull out is resisted by the angled shape of the arms 1 161 and the 
ends 1 191 . The second trough member 1202 may be coupled to the second coupler end 
1 1 1 1 of the coupler 1 100 in a similar manner. 

An example method for removing the first trough member 1201 in 
accordance with the present invention includes at least partially unscrewing the locking 
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elements 1150, 1 152, 1 154, and 1 156 to the unlocked position to release the springs 
1 120, 1 122, 1 124, and 1 126 and then removing the terminal end 1203 of the first trough 
member 1201 from within the spacing 1 103 of the coupler 1 100. The second trough 
member 1202 may be removed in a similar fashion. 

The couplers 100 500, and 1 100 are presented by way of example only, 
and other configurations are possible. For example, a coupler may be configured to be 
coupled to more than two trough members, therefore including more than the first and 
second coupler ends. Fxirther, a greater number of locking elements and/or springs may 
be presented for each coupler end, or, alternatively, fewer lockmg elements and/or 
springs, for example, one may be used. 

The above specification, examples and data provide a complete 
description of the manufacture and of the invention. Since many embodiments of the 
invention can be made without departing from the spirit and scope of the invention, the 
invention resides in the claims hereinafter appended. 
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